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Operable Unit No. 7 at t&?Aocly Rats Environmentat Technology Site @GETS) is c : o m p W  of 
the Present Landfill (EISS 114), the i ~ ~ ~ r i v e  Hazardous Was= Storage Area (MSS 2031, and ~e 
East LandfiU Pond and adjacent spray evaporarion areas, including MSS's 167.2 and 167.3 (1-3). 
A Phase I facility investipitimhmedial invatigatian (RFURI) was conducted at OU 7 in 1992- 
93. Prior to completion of the Pii~ss I RFSlRI, it was decided to adopt a presumDtive remedy 
strategy for suea.mL&cl sit5 C~~S,WCI-~ZI~~OII and remedialion As designated by-EPA. sauce 
c o n w e n t  is the presuraprjve remedy for municipal l a n u .  The containment presumptive 
remedy includes tbe following components: institutional controh, a landfill cap, landfill gas 
control, source area ground wakr cotlvol, and leachate collection and Weatment. As a result Of this action, two interim measwdinterim remedial actions (IMIwA's) were requin, ad for OU-7. 
The first included an MTRA for collection and treatment of the landfill leachate at the seep 
above the East Landfill Pond, and mother IM/IRA for closure of the Presene L a a m  

The landfill leachate mrrently seeps out of the eastern toe of the Landw and enters the East 
Landfill Pond. Based on limited monitoring, the composition of the OU-7 seepage appears 
reasonably typical of industrial waste lancWl. leachatts (Tables 1 and 2). The flow rate varies 
from approximately 1 to-7 gallons per minute (gpm) with the peak flows occurring during Ihc 
higher precipitarion months in the spring. The pH is near neutral and the solution is anoxic. 
There are high concentrations of organic carbon and suspended and dissoived solids, including 
magnesium, calcium, iron, and chlorides. The seepage contains concentrations of conraminants 
that exceed potentially applicable, refevant, and appropriate req~ernents (ARARg) including 
chlorinated solvents m., tetrachiornethem, 1,2-dicblometbene, vinyl chloride) and heavy 
metals balt and zinc). Radioactivity in the seepage is b e l o w ~ g m u n d % v e l s .  Based 
on its s z d  compositiG, the leachate is ciassified as an F039 listed waste. 

The objective of the leachate collection IM/IRA is to stop discharge and limit downgradient 
migration of leachate from the source area tbus minimizing exposure of receptors to 
contaminated leachate. During discussions with the Colorado Department o f  Public Health and 
the Environment (CDPHE) and the Ehviromental Protection Agency @PA) during fall 1994, 
the IMmcA was negotiated as a Propused Action Memorandum (PAM). Tbe leachate colIection 
and matmeat system proposed at that time consisted of a sump to collect tbe leachate =ping 
out of the toe of the landfill. This seepage was then to be pumped to holding mks up on the 
hillside snd periodically mcW to the QU-VOU-2 merit facility for processing and disposal. 

During May 1993, h!hcr cornideration of the above approach revealed the COS@ to be 
prohibitively high and in addition the system was not compdble wrtb a e  fiud rtmcdy under 
consideration. As a result, DOE is investigating a passive system as an interim action for 
coUection and treatment of tbe; lea&&#. DOE proposed to modify the PAN to make the i n l ed  
action mom cost effective and corn dblc  with the find remedy, and CQPHE and EPA agreed 
with thls approach. As a result of -e actions, a projcct w89 conceived as d&W herein, to 
design implement, and evaluate passive treatment systems for the teachate from OU-7. 
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2,O O b j d w  a d  Scope 

The goal of the proposed work is &momsttate a Dpsibie and cost-effective method of paszive 
treatment for the leachate hat is cmently seeping i"r~m the eastern toe of the lmd.fiI.l in OU-7 to 
bath reduce the interim flux of co~minan t s  into the East Landfill Pond, and provicl:: operrdion 
and performance data needed ta design and implement the h a l  closure far OU-7. To zJ!!evc 
this goal, the proposed project involves a field demonstrafon wherein a seepage collection md 
treatment system wiU be imealled a d  then optional passive methods for treatment of the seepge 
from OU-7 will be tested and ev~Jilua&d. The system wiU be designed and imphnented to 

md below lilrei ARARs 

Thus, while reducing the 
nai closure of OU-7 (an 

ovide i m p o r t t t  
on derived fro= 

this objective, tl: e system 

As currently envisioned, a dernorzmition facility would be established in an area encompassing 
-1OW ft2 &t the esr-em toe of the ILT~X~U within OU-7. Ths installation woald require limited 
excavation for plzcernent of the components at grade both to facilitate gravity flow through the 
system €or treatment prior to discharge to the East Lsndfiu Pond as well as to provide protecdon 
horn tbe weather. The demonstration facility would be intentionally rather simple and nor rely 
on outside power or other utilitis It would consist of an interception system, a siphon dosing 
system, a series of '-Jlree or four small basins (each -500 to loo0 gal in size). associaEd pioing, 
and various monitaringlrneaswmedt devices. The interception system would consist of a h e d ,  
rock-filled gallery that would captus the current seepage from the landfill and deliver it under 
gra~ry and without aeration into stn adjacent siphon chamber. The siphon system would enabIe intermitlent dosing of the passive reactors (eirber in oarallel. or series based on D ioin. 
_confinmtions); r.%s dosing is d&ed as it heips create urkfoxm Bow and batch treatment w i d  
the passive treatment units. Within each of the three or four basins, a passim treatment unit 
would be inserted and connected into the seepage flow piping. Each unit would support a 
daerent  passive r-eament process. Based on a preliminisi review of thc flow rate and 
6hposi t ion of the seepage, and €.he performance go& for the demonstration, three differenr 
processes are currently envisioned including biosorption, chemo-oxidation, and bimetallic 
reduction (5-8). It is worth noting bowever, tbat the system installed at OU-7 would permit 
testing and evaluation of other pmcesscs as well. 

TO accomplish the project objectives, the following principal work elements are planned (1) 
project pliimhg and control, including preparation and maint.&nance of schedule and budget 
documents and participation during overall OU-7 project team meetings; (2) conceptual and 
detailed design of an intarce tar System and passive treatment reactar housing system to be 
procured and installed by o t l  en; (3) conceptual design of three optional passive treatment 
methods (e& biosorption, chemo-oxidation, md bimetallic reduction); (4) laboratory 

- w'experimem as needed to gather site sp&c operation and pafomaace dara for three opdonal . 
?passive treatment methods; (5) interaction and inspection during i n s d t i o n  of the interceptor 

* sy8tem and reactor housing at OU-7: (6) fabrication and installation of &e passive reactors in 
. the facilities at OU-7; (7) shakedown and startup of the passive treatment system; (8) 

performance monitoring and operational refinements as needed; (9) data W l y S i S  md 
mterpreudoon; and (10) report reparatiorz These work elemens are broken down into tasks 8 "1 x indicakdinTable3. descri ! ed in the following sectiaa the P R Z ~ ~  work thments would 

,Ar $, i 
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be completed by faculry and studem at CSM and colleagues at Oak Ridge National taboretory 
( O W )  under the directioa of the x-k~sipal investigetor md in close coordination with the DOE 
OU-7 Manager and the Conaacror '?echnlcai Representative. 

4.4) Organization sand 8,krfiIng 

The proposed project be direekd by Dr. Robert L. Siegdt,  the principal investigator for the 
work.. Dr. Roben Siegrist is a Respmch Associate Professor in the Environmental Science & 
Engineering Division at CSM. Dr. Sie@st holds B.S. (High Honon, 1972), M.3. ('975), a d  
Ph.D. (1986) degrees in Envitome~~tal Edgineering from the University of JYisconsin at 
Madison. He has over 20 years q s & n a  in environmental engineering including -resea& and 
practice in diverse ueas of enviroanezltal restoretion and mste management snd has dhxtea 
numerous inter-disciplinnry and multi-btirutiond field scale demonstrations in tbe US. and 
abroad. His work has cddressed diverse area including site characteriation and risk 
asSessment, alternative treatment processes, and passive md in situ remediation ~chnologies. 
Prior to joiniag CSM, Dr. Siegrist wa Group Leader for Environmental Engineering 2: Oak 
Ridge National Laboratory where be was responsible for sen research staff and an annual budget 

=cess of $2 million devoted t4 applied research and development in areas directly related to 
the proposed project. Dr. Siegdst h been actively involved in DOE fundEd technology 
development project$ for Eve yczs End cmnt!,y holds a Q-clearance, He retains a joint 
appointment \i.rith OR?& z a R~z,;.lsT! Sraff Member on a pm-time bcsis. 

Important contributioas to ~e psojat wiU also be made 5y Dr. LWa Figueron, an Assistant 
Professor at CSM who.has experience in biosorpcion processes. The proposed work wilt. also 
benefit from gradum cfudent involvement and contribute to their educarion aad advancement. 

Aa extremely imporzmt conponent of the CSM team wiU be coblaborating scient&@ and 
engineers affiliated with Oak %dge National Laboratory (QRNL) in Grand Junction, Color&do. 
The linkage with OK% is extremely valuable to the propmed effort as it facilitates leveraging 
the proposed project wilh recat and ongoing DOE technology development work that has 
encompassed passive treatment methods envisioned for stady in this project (e&, biosorption, 
chemical oxidation, md bimetallic s r o  valence med reduction), 

In cornpledon of the proposed project, the DOE OU-7 Manager end the MET§ Contractor 
Te&nical Representative vritl be ,.ou+&ely communicated with. Moreover, W e  staff as well as 
other members of the OU-7 project &am will be actively involved in related components of the 
project ana critical to the succea of the demonstration. The following services am envisioned to 
be provided by them: (1) @ante and oversight on the CSM project a c t i ~ ~ e - s ;  (2) OU-7 project 
management and integrased work control package mmagement for RPETS; (3) revision of the 
PAM to reflect the Passive hachate Collection and Treatment System, (4) preparation and 
execution of a procurement package to iastall the interception system and the passive tseaunent 
reactor housings, (5) acquisition of necessary permi& and approvals for conduct of the work at 
RPETS (e+ excavation and soil disturbance permits), (6) su ervision and construction 

amiysis, and validation of selected perfoisnaace evduaLion data. The Zaner work is importa~t to 
generate the requisite operation and erforrnmce data to saftsfy CDPHE and EPA regulaory 
rqoirements. In parallel with and a d h~ to t b  data tbe CSM team will monitor and measure 
system operation and performance including the collection and analyrsis of  raw and treated 
seepage and passive system media. 

. 

oversight dunng installation of the interception system and reactor 1 ousings, and (7) coilection, 
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The schcdub and deliverable3 envh?xx-d for the proposed project are outlined in Thle 3. Tic 
project d d o n  is proposed to C O V C ~  a total of 24 months, beginning on June 1, 1995. ‘Illis 
period is beLieved appropriate to FBSIZit rigorous testing and evaluuon of the optional t rescn!  
methods under variable leachate flow r a t s  and cornposltion, d x h g  Werznt seasons of the y~,ar. 

6.0 Budget i 

The budget for the proposed work is outhed in the attached budget documentation. The projwt 
costs are compritred of labor for faculty and students at CSM and coUaboraMrs from O W .  In 

. addition there are costs for travel, raterials and supplies, and fabrication of the p&ve treatment 
Units and associated measurement devices for field tsling. 
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Table 1. Gsr,er.J. water quality ch~.r:cr,;eri.$tics of the OU-7 leeshate seey.ze (4). 

S ended 

DOC 
Oilandgrease mgL 18 
Calcium ma/r, 18 
Magnesium 

1 Q  

f - - 0,s 42.1 7.0 

29.3 49.0 34.7 
5.0 11.7 S A  

1% 212 155 
4 

TO 7 

- - 
d - IU - - 61.3 155.0 81.0 

2.49 2.490 1.623 
1.8 66,3 53.6 
0.2 29.6 5.1 

0.4 
4 . 0 2  0.87 0.26 

18 
PomSsium 

18 
Iron mi& A 

0 14 250 5 

Manganese mgn, 
m@ I 

Sulfate a@’ 9 0. I. 1.4 14 
Chloride 

m g - m  Phosphorus 0 Niuate/niEite, mg-SL 10 ’ 10 

T ~ased on grab sampli?~ coUecEd from the seepage on I to 3 smpling dates from Febmary 

- 
- 

1990 through March 1993. 

Table 2. Patential contaminants 1.  of cancern in the 011-7 leachate seepage (4). 

Nunbet Numba 
of that 

Contaminant 

18 Cobalt 
MfiJlgfUlCSf? 

ug/L ZOO0 18 zinc 6 

2-methylnaphthalene ug& 10 5 14 6 5 
5 Naphthalene 

2 

l,I-l>icbloroetfiane .U@ 1 

22 
1 1,2-DicMoraetbene ‘u& 

20 

13 

5 
20 

20 

MXAR Samples exceed Minimum Maximum F/feU 

’1;3720 7490 1623 
957 16000 2974 
3.8 17 
12 

2 

10 

ARARS 

18 
16 
6 
5 

17 

15 
5 
0 
1 

10 2 19.1 12 

20 
2 10 4 20 4 10 
1 2 

20 
3 20 
1 Tetrachloroethylene ugllt 1 19 

3 10 5 
Vinyl Aceta& ug/L 5 2 

5 

IO 
23 16 
22 16 

14 

57 

1 
49 
11 

Gross Beta 8 

UgLL 10 

Benzene QgiL 1 
Chloroethaae . ug/L 5 
Methylemchloride U g L  4.7 

Vinyl chloride 
B B& on 

190 1 

Ue% 
Sam 1- c o ~ t e c i  from rhe seepage on 1 to 3 Smpug from February 

1990maghMsrc i 1993. 
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Table 3. Schedule and dekiverabkn {on: the propssxl projecr, 

U=d design for- June 1-95 D e a d e s i g n  
needed and inclusioi in tht: pcL:nment package July 10,1995 1395 to dormation by July 10, 

3. 

4. "fii termittent inspection mdEktaction To be & t e a  None requiiZ-"- 
during procurement md instalktion of 

demonstration facility 

based on interception and treatment cell . constnrctian 

treatment processes 
6. Fa'fjncasion and i n s W o s z  of passive AIl,&I 1995- axle unit on Line by 

treatment units and rno&c,+lngl to September 30,1995 and 
measurement devices at thz March 199.5 remaining cwo units on 
demousmtion sire (phass! Tor mits 1,2, h e  no Mer than M m h  

31,1996 and 3) 1 

7. Shakedowi and s tmq~ of iite passive D w g  m 
treatment system(s) @hmd for units 1, fouo~wing 
2, and 3) installation 

reiixrnents i. during period of 

reporting 4 project period 

- T Performance monitoring an3 u;leratiod Contimotas ivone required c_.. 

operation _I_ 9. ~ a t a  andyZJ.ZiqEwon asci Continuos durin';gull None r e q m  

Intermittently Monthly progress IO. Reports 

C'  

4 
UP- 

Seutemh 15,1996 

througilout 
project period Progress report On 

Drift final report op 
May 15,1997 

a The proposed period dates are based upon contract award by EGm to CSM on or before 
June 1,1995. 

6 





A 
3.  

4. 

$67,64/hr. in Fy 97) 

subtotal 

$12,715 

0 

$34152 $26,353 

$1,000 
250 
500 
500 
100 

7,500 
250 

50 

9300 

1 J O O  
1,000 
3 00 

75,000 
500 
1 GO 

750 
$500 
250 

1,000 
1300 

300 
10,000 

250 
100 

s4,ooo 
1,250 
3,000 
3.000 

700 
9290 

1,000 
250 -- -__c_ 

$10,150 $81,650 $13,900 $105.700 

$0 $15,000 $5,000 $ l o , o ~  5,000 1,500 G O O  1250 1,000 500 2,750 
0 
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Indirect Cost Rate - 52% 

w: Monthly salary is $6,200. A 5% increase has bcen added o f  Breakdown hto LII 
hourly wage is as follovrs: $6,203::1.05/L73.3 = $37.56. A -My burdened rete would be $77.56 
x 1.285 x 1.52 = $73.37. 

Academic yeas salary (8.5 mos.) is $49,146. A 5% increase bas been dded on, 
Breakdown into hourly wage is as fdows: $48,111.6~1.05ia,5/173.3 = $34.32, A fi.sllyburd.ened 
rate would be $32.68 x 1.235 x 1.52 =S WA2. 

M o & ~  is 51,700 €OS f iubn.  md $1,800 for P12D, dudents. 
Breakdomint0 mbourly wage ic: as follows: $1,700/173.3 = $9.81; S1,800/173,3 = $10.39. A 
fully burdened rate wouldbe $9,C1 x 1.52 = $14.91; $10.39 x 1.52 = S15.74. 

-fish,@: ;fov,iy is $7. A fully burdcnd m e  would be $7 x 1.52 = $10.64. 

T e c ~ ~ ~  The m ~ m y  x&py i.J $3,000. break do^ b t t  h d l '  rate h Bs -;b!!OWS: 

J3,000/1'73,3 = $17.31.'A ally bmdmedrate would be $17.31 x 1.217 x 1.52-9 5?2.02- 
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EMPLOYEE 
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2 .  -. The term 05 thia Contract c~mmenca on 1 Januw 3995, and a l o s s  
teminated sooner by either p a w ,  c m t i n u e  in e f f e c t  until 15 June 2995,  at which tint 
it shall cxpirra. Neither party ek9.1 be required td provide notice of expiratio3 to thc 
other party. 

3. Less1 Nature of lb~ lmm Z Falationebig_. Pursuant to Section 24-19-104 (A9931 
of: the Colorado Revised Statutes, the employmefit relationship created hareunder shall 
be deemed to be trrployment-at-will. This paragraph &all canstitzte formal slotice of 
nonr8ncwsiL of any pxeviam employmeac contxact which b.5 been iasued to the Employee by 
CSM . 

4 .  T e d =  s t i M .  T%.g Coatz~.c+ may be feZmbEitsd h writ- by either p ~ t y  at an:/ 
time for any reason. &..the evest CSM temiaates this Contract for cause!, tbe review 
procedures set fo& in' c23n elovanth editiod of the CSM Faculty Eandbook, hereinafter 
the ttRandboak, '1 covering" d,iamiaoal. of nontenured actldsmic €rtculty members f a r  causa 
shall apply. 

5 .  g m c e  Notice af Tedri-.'clan or Nonrenuwd. In accordasce with tha pr inc ip l e  
of employment-at-will, naither gsrty shall be requiztd to >-=oVide advance notice of 
termination or nommewxl to elza ather. 

6. A a q d d  e Tmmra. -5 cantract ddes not c d e r  eademic tcnuze up03 t!:a 
Moreover, this a p p o h t m t  is not tmue-track aad W i l l  nor. enable tllic Employee. 

amployee t o  appLy f o r  tenure review based upon services rendared hereunder. 
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12, ,PtPava BensffQ. The Employee shall accrue annual and sick leave ai: the ratc 
specified in the &m&ook in propertion to the  percentage of effort required by the 
Employee's posi t ion,  as set forth in paragraph 10. above. 

13. P O ~ t r T s Z Y % i d n t i ~  Rbmua .ar&=ioq. No conpensarior?, whether a0 a buy-out of tho 
remining term of the contract, as liquidated ctnrcages, or as m y  other form of 
remuneration, shall be owad or paid to the Employee u9on or after t%mina t ion  .of the 
Coatract, except Pol: campetu3atim earned prior to t e r m h t i o n  and prorated EO the  date 
of termination. 

14, Stata Ptscal L W  tatioq. Financial obl igat icm of tlia State of Colorado payablo 
after the current ff'scal ye= are contingent upon funds for p q o s e  being 
appragriated, budgeteh and otharwiac made avai1abl.e. Therefore, aggc)iptmmc to chis 
position ir  expressly conthsent upon adequate moneys b t d g  epproprj-ated by the  sc?.Ee 
legislatura t o  €r?nd ++is position. 

15. mkke ~ r e s m e s l k .  TILLS Cuntract contains the entire ageenant  between CSM 2nd 
the Employee on tfie aubjoct of khc Employee's cmplopect by CSM and fib11 supersede 2n.f 

and all p r i o r  writtan or ora l  cgreuneats or reprssenS.Ztions between the parties hereto 
on the above-mentioned subject. 
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COEO?WlO SCHOOL O? MINES 

. Sean 

Yeax 
The scm&r6 Gtadusta Raz'carch Arsiatont psc!-;age appllcabla Ear Acadmir, 
1994-95 comLsts oP the Eollowing rates and cssociatec! bsnef i t r ; .  

HhFn?z;n st€pcnd rate M, Ec. candidatrc: $ 6OO.OO/monrh f o r  20 hours/wce!: 
academic year (8/22/9&-5/5/95)  

$1600.OO/month for 40 hours/week 
surmer term (5/8/95-8/18/95) 

X i n h m  stipond rata Bh,D. candidates; $850.00/m~nth for 20 hours/weok 
academic year (8/22/94-5/5/95) 

$170O.OO/mon& f o r  hO hours/t;eek 
summer term (5/8/95-8/18/95) 

Full p a p e a t  of tuit ion per semester: F a l l / S p r . :  Residant;  $2 ,091 .00  
Nonresident: $6,195.00 

Summar: Resident: $ 420.00 
sonresident: $L,%?g.Oo 

F U / S ? ~ .  : $207.00  
S w e r ;  $ 83.50 

Full. paymont of! health inmzance/scnenter: 
'12 insurmce hss bee3 provided during 
Spr ing  senestar, tho  coverage w i l l  
carry through Summer t e r n .  The Summer 
rete applies to students not covered 
previously during the Spring semester. 

Fall/Spr.: 
summer: 

$420.  
$1Lt7. 

00 
00 

The above rates xepressnt minimum stipend amounts. In accordance with 
specific departmental p o l i c i t ~  or with the discretion a€ the individual 
p r i n c i p a l  investigators, the stipand rates may be increased. 

f, 
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.t 1.60% 

0.8a% 

0.00% 

0.22% 

0.16% 

0.00% 

. .. ... : 

.. ; 

, .  

Fags 1 
14: 



Rate_ 

528 

27% 

57% 

33% 

62% 

233% 



.. 

(.2) Applies ka oaZy DoD contzracts cwarded on or after 
Novemher 30, 1993 in nccore?ancs with an2 under the authority ZC 
DFARS 232.363 (1)'. 880 Ssrl"cicm I3$ Part 3 hereof. 

C... 



2. Signatu~e a% this agreement by ti18 authorized 
representativ- af the Colorado school of I-ss and the 
Gcwrnment, acknowldges and arffrms the TJniversity's request 
for VaiVrl?3: of the prohibit;ion containad in DFARS 231.303(1) and 
ma GOverzmemk's exercise af its discretion under DFARS 
231.303(2] %fa daive thss prohibition in DFW 231.343(1) far 'the 
indire& cost rats applicable only to spansorod instmction.  
The waiver requast= by the Colorado school of Mines i s  mads to 
S i m p l i f y  the University's overall managemant Of DoD cost 
EiinbtlrSaman& under any DaD contractS for &a funekion only. 

1. The elements 02 indirect cost and the base or bases 
usad h cxmputfng billing rates shall not be construed as 
d & e m n j . ~ ~ t i ~ r !  of  the indirect costs to  be distributed or of the 

ZZd 
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